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(54) IMAGE PROCESSING SYSTEM USING ANALOG JOYSTICK 



(57) An image processing system includes an 
image processor (10) which generates data on an 
image to be displayed on a monitor based on joystick 
data from an analog joystick (45) and the joystick (45) 
which changes the image data. The extent of inclination 
of the lever (474) of the joystick (45) is controlled by 
means of a guide ring (486) and the angle of inclination 
of the lever (474) is counted by means of counters 
(444 X and 444 Y). In a specific area (central area arxi/or 
peripheral area) set in the extent of inclination of the 
lever (474). the joystick data are outputted after correct- 
ing count data. 
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Description 

RELD OF ARTS 

The present invention relates to an Image process- 
ing system utilizing analog joystick. More specifically, 
the present invention relates to an image processing 
system in which an analog joystick which outputs an 
operation signal according to an inclined direction and 
an inclined amount of a lever is connected to an image 
processor which generates on the basis of a program 
image data of an image displayed on a monitor such as 
a CRT arxl etc.. and the image data, i.e. the image is 
modified in accordance witfi an operation of the lever by 
an operator. 

PRIOR ARTS 

A conventional game machine controller 1 shewn in 
Figure 1 includes a rectangular housing 1a. and a select 
switch 3 for selecting a game content a start switch 2 
for designating a start of the game, a cross direction 
switch 4 for designating a moving direction of a game 
character during the game, and two action switches 5a 
and 5b for selecting or designating an action of the char- 
acter, all the switches being provided on an tjpper sur- 
face of the housing la. 

In a game machine controller 1 shown in Figure 2, 
in addition to the select switch 3. the start switch 2 and 
the cross direction switch 4. four action switches 5a, 5b. 
5c and 5d are provided on the surface of the housing 
1a*, and two switches 6a artd 6b are provided on a rear 
surface of the housing 1 a' at positions that index fingers 
or middle fingers of both hands can reach wNle palms 
of the both hands are brought into contact with (eft and 
right side surfaces of the housing la'. 

Furthermore, in a controller 1 shown in Figure 3. a 
cross direction switch 4a and action switches Sa and 5b, 
and a cross direction switch 4b and action switches Sc 
and 5d are arranged on left and rigfit housings la and 
lb, respectively. 

In the prior art controders shown in Rgure 1 to Fig- 
ure 3, a direction signal for designating a direction that 
an image on the monitor is to be moved is outputted 
with utilizing the cross direction switch 4 or 4a (and 4b). 
However, in the conventional cross direction switch, 
switch contacts are provided at four directions of upper 
(North), lower (South), left (West) and right (East) on the 
monitor screen, that is. at four directions of front, rear, 
left and right in a case where the controller is viewed in 
plain, and according to a switch corrtact being turned- 
on. the direction signal which designates one of the four 
directions can be outputted. That is, the cross switches 
provided in the conventional controllers is a kind of dig- 
ital joysticks. Therefore, there is an advantage that an 
upper direction signal and a right direction signal can be 
simultaneously obtained if the operator simultaneously 
depresses an upper direction designation button and a 
right direction designation button. However, there was a 



problem that the operator can not designate an arbitrary 
direction other than determined directions. 

On tiie other hand, in Japanese Putrfication No. 5- 
19925 published on May 25. 1993, for example, an ana- 

5 log joystick which conrprises a lever and outputs a direc- 
tion signal determined by a direction that the lever is 
inclined has been proposed. The analog joystick utilizes 
rotataWe variatjie resistors, and is capabfe of outputting 
a signal of the direction that the lever is inclined as well 

w as a signal according to an inclined amount of the lever. 
However, in such a conventional analog joystick, in dif- 
ferent from the digital joystick, it is impossible to simulta- 
neously designate two cfirections. and tiierefore. there 
occurs an inconvenierxie according to the game con- 

15 tent. 

Specifically, it is considered that the analog joystick 
shown in tiie Japanese Patent Publication No. 5-19925 
is applied to a radng game. At this time, it is assumed 
that if the lever is inclined toward upper (front), "stepping 

20 on an accelerator" is set and if the lever is inclined 
toward lower (rear), "stepping on a brake" is set and if 
the lever is inclined toward right, "wheel hght" is set. and 
if tfie lever is inclined toward left "wheel left" is set In 
such a case, if the corrverrtional analog joystick is uti- 

25 lized. when tiie lever is inclined toward right or left at a 
time that the lever is inclined toward upper (front) at a 
maximum inclination amount, the lever is guided by an 
inner edge of a guide ring (an inner edge defining a cir- 
cular hole 1 11 of a case 11 in the Japanese Patent Pub- 

30 lication No. 5-19925), and therefore, tiie lever is 
naturally put-back to a right rear direction. Therefore, 
when tiie accelerator is fully stepped, if the wheel Is 
turned rigfrt or left, a stepped amount of the accelerator 
is naftjrally decreased. That is. there is a problem that 

35 the wheel can not be turned right or left in a state where 
the accelerator is fully stepped. 

This problem is due to a fact tiiat a shape of the 
guide ring which guides the lever of ttie prior art analog 
joystick is fixed at a circular shape. 

40 

SUMMARY OF THE INVENTION 

Therefore, a principal object of the present inven- 
tion is to provide a novel image processing system 
45 capable of suitably changing an inclinable range of a 
lever of an analog joystick. 

Another object of the present invention is to provide 
' an image processing system in which a desired direc- 
tion can be surely set with utilizing the analog joystick 
50 and the inclinaijie range of the lever of ttie analog joy- 
stick can be suitably changed. 

An image processing system according to ttie 
present invention is an image processing system which 
comprises an image processor (10) which generates 
55 image data of an Image to be displayed on a monitor 
and an analog joystick (45) which modifies ttie image 
data, comprising: a lever which is inclined within an 
Inclinable range when ttie lever is operated by an oper- 
ator and rests at a predetermined state if ttie lever is not 
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operated by the operator: a joystick data OLitputting 
means (444X, 444Y, 442) which outputs joystick data 
indicative of an inclined position of the lever; and an 
image data outputting means (11. 16) which outputs 
image data on the basis of the joystick data, the joystick 5 
data outputting means including a first correction means 
(S2, S4, S5) which corrects the joystick data in a spe- 
cific area set in a portion of the inclinable range. 

If the inclinable rage of the lever of an octagonal 
shape, for example, is defined by a guide ring, for exam- 10 
pie, the specific area is set as an area of a difference 
between the octagonal shape and another shape such 
as a circular shape, rectangular shape and etc. In such 
the specific area, the joystick data outputting means 
does not output the joystick data primarily defined by is 
the inclined position of the lever but outputs joystick data 
corrected by the first correction means. Therefore, in the 
specific area, the image data outputting means outputs 
the image data on the basis of corrected joystick data. 

In accordance with the present invention, since the 20 
joystick data is corrected in the specific area within a 
physically inclinable range of the lever of the analog joy- 
stick, it is to possible to make a shape of a substantially 
inclinable range of the lever different from the shape of 
the physically inclinable range, and accordingly, it is ss 
possible to set a most suitable substantially inclinable 
range according to a use. e.g. a game content or the 
like. 

Furthermore, in the present invention, by setting the 
specific area as a dead area, it is possible to prevent the 30 
image on the monitor from being undesirably changed 
by a vibration or an undesired motion of a hand of the 
operator. 

Furthermore, if the dead area Is set in association 
with a neutral position of ihe lever, a deviation of data at 35 
the neutral pMsition of the lever can be solved. That is, it 
is possible to solve a problem that tiie data can not 
return to "0" at the neutral position of the lever due to a 
friction or the like. Namely, it is possible to set correct 

"0". 40 

The above described objects and other objects, 
features, aspects and advantages of the present inven- 
tion will become more apparent from the following 
detailed description of the present invention when taken 
in conjurKiion with the accompanying drawings. 45 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is an illustrative view showing the first prior 
art; so 
Figure 2 is an illustrative view sfxjwing the second 
prior art; 

Figure 3 is an illustrative view showing the third 
prior art: 

Figure 4 is an illustrative view showing one embod- ss 
iment according to the present invention: 
Figure 5 is a block diagram showing an image proc- 
essor of Figure 4 emtxxliment in detail; 
Figure 6 is an illustrative view showing a memory 



map of a CPU of Figure 5 embodiment, an external 
memory incorporated in a cartridge and a W-RAM 
being illustrated: 

Figure 7 is a biock diagram showing in detail a con- 
troller control circuit in Figure 5 embodi merit; 
Figure 8 is an illustrative view showing a memory 
map of a RAM in Figure 7; 

Rgure 9 is a perspective view showing a controller 
of Figure 4 embodiment while the controller is 
viewed from above: 

Figure 10 is a perspective view showing the control- 
ler of Figure 4 embodiment while the controller is 
viewed from below; 

Figure 1 1 is a perspective view showing an analog 
joystick unit capable of being utilized in the embod- 
iment; 

Figure 12 is a perspective view showing major por- 
tions of Figure 1 1 unit; 

Rgure 1 3 is a fragmentary perspective view show- 
ing major portions of Figure 1 1 unit; 
Rgure 14 is an illustrative view showing in cross- 
section major portions of Figure 1 1 unit; 
Rgure 15 is an illustrative view showing a state 
where a lever is guided by a guide ring; ^ 
Rgure 16 is a block diagram showing in detail the 
controller and an expansion device; 
Rgure 1 7 is an illustrative view showing data of the 
analog joystick and respective buttons of the con- 
troller; 

Rgure 18 is a flowchart showing an operation of the 
CPU in Figure 5 embodiment; 
Rgure 1 9 is a f kwchart showing an operation of a 
bus control circuit of Figure 5 embodiment; 
Rgure 20 is a flowchart showing an operation of the 
confroller conti-ol circuit of Figure 5 embodiment; 
Rgure 21 is a ftowchart showing an operation of a 
controller circuit of Figure 5 embodiment: 
Rgure 22 is an illustrative view showing transmis- 
sion/reception data of a control circuit at a time that 
command "0" is transnrutted from the controller con- 
ti-ol circuit; 

Rgure 23 is an illustrative view showing transmis- 
sion/reception data of the control circuit at a time 
that command "1" is transmitted from the controller 
confrol circuit; 

Rgure 24 is an illustrative view showing transmis- 
sion/reception data of the control circuit at a time 
tfiat command "2" is transmitted from the controller 
contiot circuit; 

Rgure 25 is an illustrative view showing transmis- 
sion/reception data of the conti'ol circuit at a time 
that command "3" is transmitted ft-om ttie controller 
contiol ctrcurt; 

Rgure 26 is an illustrative view showing transmis- 
sion/reception data of the control circuit at a time 
that command "255" is ti-ansmitted from the confrol- 
ler control circuit; 

Rgure 27 is a flowchart showing a reset operation 
of an X counter and a Y counter by an button oper- 
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ation; 

Figure 28 is a flowchart showing a reset operation 
of the X counter and the Y counter at a time that a 
power source is turned-on; 
Figure 29 is an Illustrative view showing a relation- 
ship between physical coordinates of the lever and 
a screen of the monitor: 

Figure 30 is an illustrative view showing a relation- 
ship between the physical coordinates of the lever 
and the screen of the monitor at the time that the 
reset ope-ation Is performed at a position other than 
a center of the lever; 

Figure 31 is a flowchart showing one example of a 
timer- interrupt routine for correcting data of tfie 
analog joystick in Figure 5 embodiment; 
Figure 33 is an illustrative view showing a method 
of a center correction; 

Figure 33 is a flowchart showing the method: 

Figure 34 is an illustrative view showing another 

method of the center correction: 

Figure 35 is a flowchart showing the method: 

Figure 36 is an illustrative view showirtg a further 

method of the center correction; 

Figure 37 is a flowchart showing the method; 

Figure 38 is an illustrative view showing a method 

for a periphery correction: 

Figure 39 is a flowchart showing the mettiod: 

Figure 40 is an illustrative view showing another 

method of the periphery correction: and 

Figure 41 is a flowchart showing the method. 

BEST MODE FOR EMBODYING THE INVENTION 

In the follawing, an errrixxliment in which an analog 
joystick is applied to a video game machine which dis- 
plays a game character on a screen of a monitor in 
accordance with a game program stored in a memory 
device (semiconductor memory. CD-ROM and etc.) and 
controls the game character will be described. However, 
It is poimedout in advance that the present invention 
can be applied to a generic image processing system 
including an image processor which generates image 
data of an image to be displayed on the monitor in 
accordance with a program, and the analog joystidc. 

Figure 4 is an illustrative view showing an image 
processor 10 and a controller 40 according to one 
embodiment of the present invention. The image proc- 
essor 10 is provided with a cartridge connection con- 
nector at an upper portion of the image processor 10. 
and a cartridge 20 is inserted into the connector. The 
cartridge 20 is provided with a printed-circuit board 
which is connected to a cartridge connector 13 so as to 
be electrically connected to the image processor 10, 
and then, data can be transmitted or received between 
the image processor 10 and the cartridge 20. An exter- 
nal ROM which stores data of a program and etc. and a 
readable/writable memory such as a RAM for storing 
data processed by the image processor 10 as neces- 
sary are mourned on the printed-circuit tx)ard. A mem- 



ory map of the external memory includes, as shown by 
an external memory area of Figure 6. an image data 
area 201 in which image data necessary for the image 
processor 10 to generate an image signal is stored, and 
5 a program data area 202 in which program data neces- 
sary for a CPU 1 1 to perform predetermined operations 
is stored. 

Controller connectors 181 - 184 for connecting con- 
trollers 40 are provided on a front surface of the image 

10 processor 10. By connecting the controllers 40 to the 
controller connectors 181-184. the image processor 10 
is electrically connected to the controllers 40. and then, 
data can be transmitted or received between the image 
processor 1 0 arxJ the controllers 40. 

15 The controllers 40 are connected to the controller 
connectors 181-184 of the image processor 10 by con- 
nection jacks 41 which are provided on the image proc- 
essor 10 and cables 42. Each of the controllers 40 is 
formed in a shape that can be grasped by t>oth hands or 

20 a harxJ. and at an outside of a housing of the controller 
40, a plurality of buttons which generate electrical sig- 
nals upon the depression and an operating portion (a 
lever of the analog joystid^ which stands upright are 
projected. 

25 Although electrical circuits and mechanical portions 
are acconnmodated in the image processor 10 and a 
housing of the controller 40. these will be described in 
detail later. 

With referring to a detailed block diagram shown in 
30 Figure 5, the cartridge 20. a monitor 30 (a television 
receiver, a CRT or the like) and the controllers 40 are 
connected to the image processor 1 0. The image proc- 
essor 1 0 is provided with a CPU 1 1 which controls a 
progress of an image processing according to tiie pro- 
as gram stored in advance in the external memory incorpo- 
rated in tiie cartridge 20. The CPU 1 1 has a memory 
space as shown in Figure 6. and the menrx^ry space 
includes the memory areas 201 and 202 both for the 
external memory included in the cartridge 20 and a 
40 memory area 141 for a W-RAM 14. Then, a bus control 
circuit 12 is connected to the CPU 11. 

The bus control circuit 12 is connected to the car- 
tridge connector 13, the W-RAM 14, a music signal gen- 
eration circuit 1 5, and an image signal generation circuit 
45 1 6 by a bus which is a parallel signal line, and to a con- 
troller control circuit 1 7 by a serial signal line. Further- 
more, the bus control circuit 12 receives a command 
which is outputted from the CPU 1 1 in a bit-parallel sig- 
nal via the bus, and converts the bit-parallel signal into 
50 a bit-serial signal so as to output the command by the 
serial signal to the controller control circuit 17. The bjs 
corrtrol circuit 12 converts data of the serial signal input- 
ted by the controller control circuit 17 into the parallel 
signal so as to output onto tiie bus. The data outputted 
55 to the bus is subjected to predetermined processing 
such as that the data is processed by the CPU 11 or that 
the data is stored in the W-RAM 14. 

The cartridge 20 is connected to the cartridge con- 
nector 13, and the external ROM and tiie readable/wri- 
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table memory within the cartridge and the bus control 
circuit 12 are connected to each other by an address 
bus and a data bus so as to transmit or receive data 
therebetween. 

The W-R AM 1 4 is a memory for temporarily storing 
data to be processed by the CPU 1 1 . and connected to 
the bus controt circuit 12 via the address bus and the 
data bus such that the data can be read-out from the W- 
RAM 14 or written Into the W-RAI^ 14 via the bus con- 
trol circuit 12. Furthermore, a memory map of the W- 
RAM 14 Includes a controller data area or control pad 
data area 141 as shown in the W-RAM area of Figures. 

The music signal generation circuit 1 5 is a circuit for 
generating a music signal via the bus control circuit 1 2 
according to instructions of the CPU 11. 

The image signal generation circuit 1 6 Is a circuit 
for generating an image signal via the bus control circuit 
1 2 according to instructions of the CPU 11. 

The controller control circuit 1 7 is connected to the 
bus control circuit 12 and the controller connectors 181 
- 184 so as to transmK or receive the data to or from the 
connectors 181*184 in a bit-serial fashion. 

Specific structure of the controller control circuit 1 7 
will be described with referring to an internal block dia- 
gram shown in Figure 7. 

A data transfer controt circuit 171 includes a paral- 
lel-serial conversion circuit and a serial -parallel conver- 
sion circuit, and receives serial data from the txjs 
control circuH 1 2 by the serial-pciratlel conversion circuit, 
and transmits the serial data to the bus control circuit 1 2 
by the parallel -serial conversion circuit 43. Furthermore, 
the data transfer control circuit 171 is connected to a 
transmission circuit 172, a reception circuit 173 and a 
RAM 174 via a bus. Therefore, the data transfer control 
circuit 171 transmits data to the RAM 174 or receives 
the data from the RAM 1 74 as parallel data. Accord- 
ingly, the data transfer controt circuit 171 reads-out the 
data of the RAM 1 74 to transmit the same to the txjs 
control circuit 1 2, and writes the data received from the 
bus control circuit 12 Into the RAM on the basis of 
instructions from the bus control circuit 12. 

The transmission circuit 1 74 converts the parallel 
signal from the txJS into the serial signal so as to trans- 
mit the data. Signal lines CHI - CH4. are respectively 
connected to the controller connectors 181 - 184soas 
to transmit the serial data to respective controllers 40. 

The reception circuit 1 73 receives the serial signal 
from the controllers 40 and outputs the data as received 
to the bus as the parallel signal. The signal lines CHI - 
CH4 are respectively connected to the controller con- 
nectors 181 - 1 84 so as to receive the serial data from 
the controllers. 

The RAM 1 74 is connected to the data transfer con- 
trol circuit 1 71 via the bus. and capable of Inputting arKl 
outputting the data in a form of the parallel signal. The 
data stored In the RAM 1 74 will be described with using 
a memory map shown in Figure 8. A command for a first 
channel Is stored In the area 1741, and transmission 
data and reception data for the first channel are stored 



in the area 1742. In the area 1743, a command for a 
second channel is stored, and transmission data and 
reception data for the second channel are stored in the 
area 1 744. A command for a third channel is stored in 

5 the area 1 745, and in the area 1 746. transmission data 
and reception data for the third channel are stored. In 
the area 1747. a command for a fourth channel is 
stored, and in the area 1748, transmission data and 
reception data for the fourth channel are stored. 

10 By constructing the data transfer control circuit 1 71 
as described atxjve, the data transfer control circuit 171 
can transmit predetermined commands (instructions) 
from the transmission circuit 172 or store the data 
received by the reception circuit 1 73 into the RAM 1 74. 

IS Each of the controller connectors 181 - 184 is con- 
nected to each of the controller control circuits 1 7 arKi 
detachalsly connected to the connection jack 41 of the 
controller 40. Furthermore, when the controller connec- 
tors 1 81 - 1 84 are connected to the connection jacks 41 

20 of the controller 40. the controllers 40 and the controller 
connectors 181 - 184 are respectively etectrically con- 
nected to each other, and therefore, it becomes possible 
to transmit and receive the data therebetween. 

With referring to Figure 9 and Figure 10. the con- 

25 troller 40 of this embodiment shown includes a housing 
401 consist of an upper half arxJ a lower half. At both left 
and right ends of the housing 401 , a left grip 402L and a 
right grip 402 R are respectively formed in a manner that 
the same are protruded toward a front side. An interme- 

30 diate position between the left grip 402L and the right 
grip 402 R. a center grip 402C is formed In a manner that 
the same Is protruded toward the front side. A cross- 
direction designation switch 403 which is a dgital joy- 
stick is formed on a surface of the housing 401 in the 

35 vicinity of a base end of the left grip 402U Action desig- 
nation switches 404A. 404B. 404C. 404D. 404E and 
404F which designate six (6) kinds of actions are 
respectively formed on the surface of the housing 401 in 
the vicinity of a base end of the right grip 402R. 

40 An analog joystick 45 which is capable of designat- 
ing alt directions within 360 degrees is formed on the 
housing 401 in the vicinity of a base end of the center 
grip 402C. At an approximately central position of the 
housing 401 . a start switch 405 which designates a start 

45 of a game Is formed. Furthermore, the start switch 405 
is positioned at an approximately center of an area sur- 
rounded by the switches 403 and 404A to 404F and the 
analog joystick 45. 

Furthermore, a pair of side surface switches 406 L 

so and 406 R are formed on a rear surface of the housing 
401 , and a bottom surface switch 407 is formed at an 
approximately center of the lower half in the vicinity of 
the base end of the center grip 402C. 

A rear surface of the lower half is extended toward 

55 direction of a bottom surface, and an opening portion 
408 is formed at a tip end thereof. In an Interior of the 
opening portion 408, a connector (not shown) to which 
an expansion cartridge 50 shown in Rgure 4 is con- 
nected Is provided. Furthermore, a lever 409 for dls- 
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charging the cartridge 50 -inserted into the opening 
portion 408 is formed at a position of the opening por- 
tion 408. In addition, at a side opposite to the lever of the 
opening portion 408 to which the above described 
expansion cartridge 50 is inserted, a notch 410 is 5 
formed, and the notch 410 secures a space tor with- 
drawing the expansion cartridge 50 in discharging the 
expansion cartridge 50 with utilizing the lever 409. 

Now. with referring to Figure 11 to Rgure 15, the 
analog joystick 45 will be described in detail. The analog w 
joystick 45 is constructed as a joystick unit shown in Fig- 
ure 1 1 . The joystick unit is sandwiched by the upper half 
and the lower half of the housing 401 . The joystick unit 
Includes a housing formed by a case 451 and a cover 
452. and an inner case 453 are accommodated within 15 
the housing. 

As shown in Figure 12 and Figure 13, the inner 
case 453 includes a bowl-shaped recess portion 454 
formed at a center of the Inner case 453. and there are 
provided with two pairs of support plates 455a and 20 
455b, and 456a and 456b around the recess portion 
454 with angle-interval of 90 degrees, and semicircular 
bearings 457a and 457b, and 458a and 458b are 
formed on the support plates 455a and 455b. and 456a 
and 456b. respectively The bearings 457a and 457b or 2S 
458a and 458b are arranged on the same axis line, and 
axes of the bearings 457a and 457b. and 458a and 
458b are at the same heigtit level, and orthogonally 
intersected to each other. Wheels 459 and 62 having 
rotation shafts which are orthogonally intersected to 30 
each other are rotatably supported at a side surface of 
the inner case 453, and gears 461 are uniformly formed 
on the respective wheels 459 and 460. 

The analog joystick unit further includes swingabfe 
members 462 and 463. One swingaWe member 462 is 3S 
formed by an arc-like member which is provided with a 
long hole 464 being made long in a longitudinal direc- 
tion of the arc-like memtjer, and supporting shafts 465a 
and 465b are formed at both ends of the swingable 
member 462, and shaft end portions 467a and 467b 40 
respectively having flat surfaces 466a and 466b are 
extended from the supporting shafts 465a and 465b. 
and a sector gear 468 is provided on one shaft end por- 
tion 467b. The other swingable member 463 is different 
from the one swingabfe member 462 in a point that the 45 
swingable member 463 is constructed by an arc-like 
memt>er having a radius of curvature smaller than that 
of the swingable member 462; however, in other points, 
the swingable member 463 is constructed in a manner 
similar to or the same the swingable member 462. That so 
is, a reference numeral 469 denotes a long hole, refer- 
ence numerals 470a and 470b denote supporting 
shafts, reference numerals 471a and 471b denote flat 
surfaces, reference numerals 472a and 472b denote 
shaft end portions, and a reference numeral 473 55 
denotes a sector gear. 

The supporting shafts 465a and 4633, and 470a 
and 470b are individually inserted into the two sets of 
bearings 457a and 457b. and 458a and 458b of the 



inner case 453. and therefore, the pair of swingable 
members 462 and 463 can be supported in a swing-free 
fashion, and the swingable members 462 and 463 are 
arranged in a state where longitudinal directions of the 
long holes 464 and 469 are orthogonally intersected to 
each other and overlaid with an inten/al or gap. In the 
pair of swingable members 462 and 463 thus attached 
to the inner case 453, the sector gears 468 and 469 bite 
the above desaibed gears 461. Furthermore, respec- 
tive ones of the atxTve described flat surfaces 466a and 
466b, and 471a and 471b are included in the same hor- 
izontal plain in a neutral state of a lever 474 (descrit)ed 
later). 

As shown in Figure 13. the lever 474 includes pro- 
trusions 475 which are protruded toward outer radius 
directions at one end of the lever 474. and a ball portion 
476 at a middle portion of the lever 474, and a connec- 
tion portion 477 at the other end of the lever 474. 
Grooves 478 which are extended in a latitude direction 
at positions apart from each other by 180 degrees are 
formed on the atx>ve descriljed ball portion 476. A 
diameter of the lever 474 is selected at a size which is 
not larger than sizes of short directions of the long holes 
464 and 469 formed on the swingat)le members 462 
and 463. Preferably, the diameter of the lever 474 is 
selected at a size by which the lever 474 can be slidably 
inserted into the long holes 464 and 469 with no shake. 
Then, the one end portion of the lever 474 is penetrated 
through the long holes 464 and 469. and the protrusions 
475 are fit into the long hole 464 of a lower side swinga- 
ble member 462. Therefore, the protrusions 475 of the 
lever 474 become to be protruded in a direction orthog- 
onally intersected to the longitudinal direction of the 
long hole 469 of an upper swingable memt^r 463 being 
attached to the inner case 453. and therefore, if ttie 
lever 474 is pulled-tp. tfie protrusions 475 are pre- 
vented from being slipped-off by the upper swingable 
member 463. 

A mechanical structural portion assembled as 
shown in Figure 12 is accommodated within the outer 
case 451 shown in Figure 1 1 . At this time, the inner 
case 453 is fixed to the outer case 451 by a surtatrfe 
means such as screws {not shown). 

Then, as well seen from Figure 13. there are pro- 
vided on the inner case 453 photo-interrupters 479 and 
480 which are opposite to the two wheels 459 and 460. 
The photo-interrupters 479 and 480 respectively include 
light-emitting elements and light-receiving elements 
(both not shown), and lights emitted by the light-emitting 
elements are received by the light-receiving elements 
through slits 481 and 482 respectively formed on the 
wheels 459 and 460. Therefore, the photo- interrupters 
479 and 480 respectively detect the slits 481 and 482. 
and in response to the slits 481 and 482. outputs pulse 
signals according to rotations of the wheels 459 and 
460. 

In addition, the height level of swing-shafts (sup- 
porting shafts 465 and 470) of the swingat)le members 
462 and 463 are coincident with a height level of a 
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center of the ball portion 476 of the lever 474. Further- 
more, a printed -circuit board (not shown) to which a flex- 
ible wiring plate 483 is connected is assembled in the 
outer case 451 , and the light -emitting elements and the 
light- receiving elements included in the photo- interrupt- s 
ers 479 and 480 are electrically connected to printed 
patterns of the board. 

As shown in Rgure 14. a ring with groove 484 is 
supported above the flat surfaces 466 and 471 provided 
on the pair of swingable members 462 and 463, and a io 
coil spring 485 is arranged above the ring with groove 
484. The ring with groove 484 is one example of a push- 
ing-down member, and in the neutral state of the lever 
474. a tower surface of the ring 484 becomes in horizon, 
and the lower surface of the ring 484 and the above is 
described flat surfaces 466 and 471 are brought into 
surface-contact with each other. 

As shown in Figure 1 4, a guide ring 486 is attached 
to the cover 452. and a circular hole 487 is formed at a 
center portion of the guide ring 486. The guide ring 486 20 
further includes a guide wall 488 which is a rising slope 
raised from an inner periphery defining the hole 487 
toward an outer periphery of the guide ring 486. That is. 
the guide wall 488 is formed as a whole in "an earthen- 
ware mortar" or "cone''-shape. Then, in viewing the 25 
guide wall 488 from above, the guide wall 488 has an 
outer edge 491 which becomes octagonal as shown in 
Figure 10. 

In addition, a diameter of the hole 487 is selected to 
a size that is the same or approximately same as a 30 
diameter of an outer peripheral surface of the ball por- 
tion 476 of the at>ove described lever 474. Therefore, as 
shown in Figure 9, the inner edge defining the hole 487 
is brought into contact with the ball portion 476 of the 
lever 474. and therefore, the lever 474 is supported by 35 
the ball portion 476 and the hole 487 tn a manner ttiat 
the lever 474 can be swung or inclined in any directions. 
Furthermore, circular bosses 489 are formed at two 
positions apart from each other by 1 80 degrees on the 
inner edge defining the hole 487 of the guide ring 486 in 40 
a manner that the bosses 489 are protruded toward an 
Inner radius direction of the hole 487. and the bosses 
489 individually fit into the grooves 478 formed in the lat- 
itude direction of the above described ball portion 476. 
Therefore, the lever 474 can be swung around an axis of 45 
the bosses 489, but the lever 474 can not be rotated 
around the axis of the lever 474 itseK. Therefore, the 
lever 474 is prevented from being rotated arourKi its axis 
by the grooves 478 of the ball portion 476 and the 
bosses 489. so 

Furthermore, if the cover 452 is attached to the 
case 451 , a spring 490 is sandwiched and compressed 
between the ring with groove 484 and the cover 452. 
Therefore, the flat surfaces 466 and 471 of the pair of 
swingable members 462 and 463 are always depressed ss 
by a force of the spring 490 via the ring with groove 484. 
and by such a depressing operation, the pair of swinga- 
ble memt^ers 462 and 463 are always elastically biased 
so as to become an attitude that both members 462 and 
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463 are not included in any directions, and therefore, 
the lever 474 becomes in a vertical attitude, that is. the 
lever 474 becomes in a state where the lever 474 is 
always elastically biased into the neutral state thereof. 

The lever 474 is provided with an operating knob 
492 which is attached to the lever 474 via the connec- 
tion portion 477. On an upper surface of the operating 
knob 492, a recess portion 493 is formed such that a fin- 
ger of the hand can be easily put on the knob 492. 

In the above described analog joystick unit, accord- 
ing to an inclined direction and an inclined angle of the 
lever 474, the swingable members 462 and/or 463 are 
swung, and then, the wheels 459 and/or 460 are rotated 
in accordarve with the inclined angle of the swingle 
members 462 and/or 463, and therefore, pulses accord- 
ing to rotation amounts of the wheels 459 and/or 460 
are outputted, and the pulses are utilized as coordinate 
signals in an X axis and/or Y axis directions. 

Now, the guide ring 486 will be described in detail. 
As described above, the guide ring 486 includes the 
guide wall 488 having the octagonal outer edge 491 in 
viewing the guide ring 484 from atX3ve as shown in Fig- 
ure 15. Respective corners of the octagonal outer^edge 
491 function as recess portions which receive the. lever 
474 as shown in Figure 15. Therefore, in this erfibodi- 
ment shown, the respective corners are positioned at 
eight positions with intervals of 45 degrees of upper 
(North), lower (South), left (West), right (East), a center 
position between upper and left (North-West). a center 
position between upper and right (North-East). a center 
position between lower and left (South- West) and a 
center position between lower and right (South -East). 
As to a point N indicative of upper (North) shown in Fig- 
ure 15, guide walls 488a and 488b which sandwich the 
point N are converged at the point N. That is. the tDOth 
guide walls 488a and 488b are intersected to each 
other, and a position that the both are intersected to 
each other is the point N. Therefore, if the lever 474 is 
inclined toward the point N, the lever 474 is moved 
along with the guide walls 488a and 488b sandwiching 
the point N. that is. the lever 474 Is guided by the guide 
walls 488a and 488b, arxJ finally, positioned at the point 
N. Therefore, at a time that the movable character (not 
shown) on the monitor (not shown) is interxied to be 
moved upward, for example, that is, at a time that the 
movable character is to be moved in a straight-going 
direction of the movat}le character, the lever 474 may be 
inclined toward the point N. That is, when the movable 
character is to t>e advanced etiraight, if the lever 474 is 
inclined toward a vicinity of the point N, the lever 474 is 
restricted at tiie point N along with the guide walls 488a 
and 488b adjacent to the point N. and therefore, only by 
holding such a state, it is px>ssibte to surely advance the 
movable character st'aight-on. 

Furthermore, as a method for detecting rotations of 
the wheels 459 and 460, one exanple that the slits 481 
arxl 482 are detected by the photo-interrupters 479 and 
480 was described; however, another method may be 
utilized. For example, it is possible to utilize a method in 
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which a plurality of corxJucth/e members are formed on 
each of the wheels 459 and 460. and by electrically 
detecting the conductive members, a rotation of each of 
the wheels 459 and 460 can be detected. 

Next, the controller 40 connected to the connector 
181 will be described with utilizing a detailed block dia- 
gram shown in Rgure 16. 

The controllers 40 connected to the aforemen- 
tioned controller connectors 182 -184 is the same as the 
controller 40 connected to the controller connector 181 , 
and therefore, a description will be omitted here. 

The connection jacks 41 are connected to the con- 
troller connectors 181-184. respectively, and output the 
data transmitted from the image processor 10 to the 
conversion circuit 43. 

The conversion circuit 43 transmits/receives the 
data of the controller control circuit 1 7 Included in the 
image processor 10 via the cable 42 in a bit-serial sig- 
nal. More specifically, the conversion circuit 43 transmit 
the serial data sent from the controller control circuit 17 
to a reception circuit 441 within the controller circuit 44 
as the serial signal, and receives the serial signal from 
a transmission drcuit 445 within the controller circuit 44 
and outputs the serial signal to the controller control dr- 
cuit 1 7 via the cable 42, 

The controller circuit 44 indudes the reception dr- 
cuit 441 . a control circuit 442. a switch signal detection 
drcuit 443. a counter 444. the ti^nsmission circuit 445 
and a joy port control drcuit 446. The transmission dr- 
cuit 445 converts the parallel signal outputted from the 
control circuit 442 into the serial signal so as to output to 
the conversion circuit 43. The reception circuit 441 con- 
verts ihe serial signal outputted from the conversion cir- 
cuit 43 into the parallel signal so as to output to the 
control circuit 442. 

The control circuit 442 receives the data outputted 
from the image processor 10 when the parallel signal 
from the reception circuit 441 is inputted thereto, and 
performs predetermined operations based upon the 
data as received. The control circuit 442 instructs the 
switch signal detection circuit 443 to detect a swvitch sig- 
nal, and receives from the switch signal detection drcuit 
443 data representing which button(s) is depressed. 
Furthermore, the control circuit 442 instructs the coun- 
ter 444 to output data, and receives data of the X coun- 
ter 444X and the Y counter 444Y The control circuit 442 
is further connected to the joyport control drcuit 446 via 
the address bus and the data bus. and by oulputting 
instruction data to the Joyport control circuit 446, the 
conti^ol circuit 442 can control the expansion device 50 
and receive data outputted from the expansion device 
50. 

The switch signal detection drcuit 443 receives 
switch signals from the buttons 403 - 407. and d^ects 
that a plurality of predetermined buttons are simultane- 
ously depressed, and transmits a reset signal to a reset 
drcuit 448. Furthermore, the switch signal detection dr- 
cuit 443 outputs the switch signals to the control drcuit 
442. 



The counter circuit 444 includes two counters. One 
is the X counter 444X which counts a detection signal 
(pulse signal) outputted from an X axis photo-intenupter 

479 in the joystick 45. whereby it is possible to detect 
5 how much the lever 474 is inclined in the X axis direc- 
tion. The other is the Y counter 444Y which counts the 
pulse signal outputted from the Y axis photo-intenupter 

480 of the joystick 45. whereby it is possible to detect 
how much the lever or operating portion is inclined in the 

ro Y axis direction. The counter circuit 444 outputs count 
values counted by the X counter 444X arxJ ttie Y coun- 
ter 444Y to the control drcuit 442 in response to an 
instruction by the control circuit 442. 

The joyport control circuit 446 is connected to the 
J5 expansion device 50 by the address bus and the data 
bus via the control circuit 442 and the joyport connector 
46. Therefore, the control circuit 442 and the expansion 
device 50 become to be connected to each other by the 
address bus and the data bus, and accordingly, the 
20 expansion device 50 can be controlled by the instruc- 
tions from the CPU 1 1 of the image processor 10. 

Each of the txjttons 403 - 407 generates an electri- 
cal signal in response to a depression of a key top pro- 
truded outside the corrtroller 40 by the operator, tn this 
25 embodiment, when tiie key is depressed, a voHage 
changed from a high level to a low level. Such a change 
of the voltage is detected by the switch signal detection 
drcuit 443. 

With referring to Figure 1 7. data of the controller 40 

30 will be described. The data generated by the controller 
40 is 4 bytes induding B. A. G. START, upper, lower, left, 
right. JSRST. 0 (not used in the embodiment). L. R. E. 
D. C, F. X ordinate and Y ordinate, and each bit is repre- 
sented by "0" or "1". B corresponds to the button 404B 

35 and becomes "1" when the button 404B is depressed by 
the operator and "0" when the button 404B is not 
depressed. Similarly, A, G. START, upper, lower, left and 
right. L. R. E. J. C and F correspond to the buttons 
404 A, 407. 405. 403. 406L. 406 R. 404E. 404D, 404C 

40 and 404F. respectively JSRST becomes "1" when the 
buttons 405. 406L and 406R are simultaneously 
depressed by the operator, and "0" when these buttons 
are not simultaneously depressed by the operator. The 
X ordinate and the Y ordinate are the data of the count 

45 values of the X counter 444X and the Y counter 444Y 
Next, the expansion device 50 will be described. 
One example of tiie expansion device 50 shown in Fig- 
ure 16 is a back-up memory card 50. The back-up mem- 
ory card 50 indudes a readatrfe/writable RAM 51 that 

so the data can be written in or read from a desired 
address by designating the address, and a battery 52 
which supplies a back-up power source necessary for 
saving the data of the RAM 51 . Then, by connecting the 
back-up memory card 50 to the joyport connector 46 of 

^5 the controller 40. the RAM 51 is electrically connected 
to the joyport control drcuit 446. and therefore, the data 
can be transmitted/received between the RAM 51 and 
the controller 40. Transmission/reception of tiie data will 
be described later In detail. 
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In the above described embodiment, the back-up 
memory card 50 is described as an example of the 
expansion device: however, an arbitrary device can be 
applied to the expansion device if the arbitrary device 
can operate by transmitting the data or receiving the 5 
data. 

Next, operations concerning wHh data transmis- 
sion/reception between the image processor 10 and the 
controller 40. 

First, with refen-ing to a flowchart that is shown in 10 
Figure 1 8 and for the CPU 1 1 of the image processor 
10, an image processing operation will be described. In 
a step S11 1 , the CPU 1 1 performs an initial setting on 
the basis of initial values (not shown) stored in the pro- 
gram data area 202 shown in Figure 5. Next, in a step is 
S112, the CPU 1 1 outputs a controller pad data to con- 
troller data request command being stored in the pro- 
gram data area 202 to the bus control circuit 1 2. Next, in 
a step S1 1 3, the CPU 1 1 performs a predetermined 
image processing operation on the basis of the program 20 
being stored in the program data area 202 and the data 
stored in the image data area 201 shown in Figure 5. 
Furthermore, during the step S11 3 is executed by the 
CPU 1 1 , the bus control drcuit 12 executes steps Si 21 
- 8124. Next in a step Si 14. the CPU 11 outputs the 2S 
image data on the basis of the control pad data or con- 
troller data being stored in the control pad data or con- 
troller data area 141 shown in Figure 3. After the step 
811 4, the CPU 1 1 repeatedly executes the steps 811 2 

to S1 14. 30 

An operation of the bus control circuit 12 will be 
described with referring to Figure 1 9. In the step SI 21 , 
the bus control circuit 1 2 determines whether or not the 
controller data request command (a request instruction 
for the switch data of the controller 40 or the data of the 35 
expansion device 50) is outputted by the CPU 11 . If no 
controller data request command is outputted. the bus 
control circuit 12 warts for the command. If the controller 
data request command is outputted, a process pro- 
ceeds to the step S122 wherein the bus comrol circuit 40 
1 2 outputs a command for reading the data of the con- 
troller 40 into the controller control circuit 1 7. Next in 
the step 8123, the bus control drcuit 12 determines 
whether or not the data of the controller 40 is received 
by the controller control drcuit 1 7 and stored in the RAM 4s 
1 74. The bus control drcuit 12 waits in the step S123 if 
the controller control drcuit 1 7 receives no data from the 
controller 40 and no data is stored in the RAM 1 74. If the 
data from the controller 40 is received by the controller 
control circuit 1 7 and stored in ttie RAM 1 74, the proc- so 
ess proceeds to the step Si 24. In the step S124, the 
txjs control circuit 12 transfers the data of the controller 
40 being stored in the RAM 174 of the controller control 
circuit 17 to the RAM 14. The bus control drcuit 12 
returns to the step 8121 after the data transfer to the ss 
RAM 14, and repeatedly executes the steps SI 21 - 
8124. 

In addition, in the flowcharts of Figures 18 and 19. 
one example that the CPU 1 1 processes the data stored 



in the W-RAM 14 after the data is transfen-ed from the 
RAM 1 74 to the W-RAM 1 4 by the bus control circuit 12; 
however, the data in the RAM 1 74 may be directly proc- 
essed by the CPU 1 1 via the bus control drcuit 12. 

Now. an operation concerning with the data transfer 
will be described with referring to a flowchart of Figure 
20 showing an operation of the controller control circuit 
17. In a step 8171 , it is determined whether or not the 
writing of the data from the bus control drcuit 12 is 
waited-for. If not* a waiting state, the data transfer control 
drcuit 1 71 waits for the data to be written from the bus 
control drcuit 12. If the data to be written from the bus 
control circuit 12 exists, in a next step SI 72. the data 
transfer control drcuit 171 stores the commands and/or 
data (hereinafter, sirrply called as "commands/data") 
for the first to fourth channels in the RAM 1 74. 

In a step Si 73, the commands/data of the first 
channel are transmitted to the controller 40 being con- 
nected to the connector 181 . The control circuit 442 of 
the controller 40 performs a predetermined operation 
on the basis of the commands/data, and outputs data to 
be transmitted to the image processor 10. A content of 
the data will l^e described later in describing an opera- 
tion of the control circuit 442. In a step S174. the data 
transfer corrtrol drcuit 171 receives the data outputted 
from the control drcuit 442. arxj stores the data in the 
RAM 174. 

In a step Si 75. the commarxis/data of the second 
channel are transmitted to the controller 40 being con- 
nected to the connector 182. The control circuit 442 of 
the controller 40 performs a predetermined operation 
on the basis of the commands/data, and outputs data to 
be transmitted to the image processor 10. A step Si 76 
is similar to the step 8174. 

In a step SI 77, the commands/data of the third 
channel are transmitted to the controller 40 being con- 
nected to the connector 183. The control circuit 442 of 
^e controller 40 performs a predetermined operation 
on the basis of the commands/data. arKi outputs data to 
be transmitted to the image processor 10. A step Si 78 
is similar to the step SI 74. 

In a step 8179. the commands/data of the fourth 
channel are transmitted to the controller 40 being con- 
nected to the connector 184. The control circuit 442 of 
the controller 40 performs a predetermined operation 
on the basis of the commarKls/data, and outputs data to 
be transmitted to the image processor 10. A step Si 80 
is similar to the step Si 74. 

In a succeeding step 81 81 , the data transfer control 
drcuit 1 71 transfers the data received in the steps Si 74, 
SI 76. 8178 and 81 80 together to the bus control circuit 
12. 

Next, Figure 21 shows an operation flowchart of the 
controller circuit 44 in the controller 40. First, in a step 
8402. it is determined whether or not a command is 
inputted to the control circuit 442 from the image proc- 
essor 10. If the command is not inputted, the control cir- 
cuit 442 warts for the command. If the command is 
inputted, a process proceeds to a next step S404 
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wherein it is determined whether or not the command 
as inputted to the control circuit 442 is a status request 
connmand (command "0"). If not command "0". the proc- 
ess proceeds to a step S408. If command "0". the proc- 
ess proceeds to a step S406 to perform a status 
transmission processing, A detailed operation will be 
described with referring to Rgure 22 which shows in 
detail transmissiorVreception data between the image 
processor and the controller 40 in a case where the 
CPU 1 1 outputs commarKl "0". 

If the control circuit 442 of the controller 40 receives 
the data of command "0" formed by 1 byte (8 bits), 
transmits TYPE L (1 byte). TYPE H {1 byte) and the sta- 
tus. TYPE L and TYPE H are data represeming that an 
equipment connected to the joyport connector 46 has 
what kind of functions, and being the data recorded in 
the expansion device 50. Therefore, it is possible for the 
image processor 10 to recognize that what kind of the 
expansion device 50 is conrtected to the controller 40. 
The status is data representing whether or not the 
expansion device 50 is connected to the joyport and 
whether or not the expansion device 50 is connected 
after res^t 

In the st^ S408. rt is determined whether or not the 
command as inputted is a pad data request command 
(command "1"). If not command "1". the process pro- 
ceeds to a step S412. If command M". the process pro- 
ceeds to a step S410 wherein a pad data transmission 
processing is performed. A specific operation will be 
described with refeiring to Rgure 23 which shows in 
detail transmission/reception data between the image 
processor 10 and the controller 40 in a case where the 
CPU 1 1 outputs command "1". 

If the control circuit 442 of the controller 40 receives 
data of command "1 " formed by 1 byte (8 bit), fourteen 
(14) switch data (16 bits) of B. A, G, START upper, 
lower, left, right. U R. E. D, C and F, and JSRST (1 bit) 
and data of the counters 444X and 444Y (16 bits). By 
transmitting such data to the image processor 10. it is 
possible to make the image processor 10 recognize the 
controller 40 is operated by the operator in what way. 

In the step S4 1 2, it is determined whether or not the 
command as inputted is an expansion connector write 
request command (command "2"). If not command "2". 
the process proceeds to the step S416. If command "2", 
the process proceeds to a step S414 wherein an expan- 
sion connector write processing is performed. A specific 
operation will be described with referring to Figure 24 
which shows in detail transmission/reception data 
between the Image processor 10 and the controller 40 . 
in a case where the CPU 1 1 outputs command "2". 

If the control circuit 442 of the controller 40 receives 
data of command "2" of 1 byte (8 bits), address H repre- 
senting upper bits of the address (8 bits), address L rep- 
resenting lower bits of the address (3 bits) and address i 
CRC (5 bits) for checking an address data error of trans- 
nrtission/reception, on the basis of the address data as 
received, transmits data stored in the expansion device 
50 (32 bytes) and CRC (8 bits) for checking a data enor. 



Thus, the expansion device 50 and the image processor 
10 are connected to each other, it is possible for the 
image processor 1 0 to process the data from the expan- 
sion device 50. 

5 In the step S41 6, it is determined whether or not the 

command as inputted is an expansion connector read 
request command (command "3"). If not command "3". 
the process proceeds to a step S420. and if command 
"3". the process proceeds to a step S418 wherein an 

10 expansion connector read processing is performed. A 
specific operation will be descrit>ed with refemng to Rg- 
ure 25 which shows in detail transmission/reception 
data between the image processor 10 and the controller 
40 in a case where the CPU 1 1 outputs command "3". 

15 If the control circuit 442 of the controller 40 receives 
data of command "3" formed by 1 byte (8 bits), address 
H (8 bits) indicative of tpper bit of the address, address 
L (3 bits) indicative of lower bit of the address, address 
CRC (5 bits) for checking an address data error of trans- 

20 mission/reception and data (32 bytes) to be sent to the 
expansion device 50. the control circuit 442 transmits 
CRC (8 bits) for checking an error of the data as 
received. Thus, the expansion device 50 and the image 
processor 10 are connected to each other, it becomes 
2S possible for the image processor 10 to control the 
expansion device 50. Furthermore, by connecting the 
expansion device 50 and the image processor 10. it is 
possible to drastically increase the function of the con- 
troller 40. 

30 In the step S420, it is determined whether or not the 
command as inputted is a reset command (convnand 
"255"). If not command "255". the process proceeds to 
a step S402. and if command "255". the process pro- 
ceeds to a step S422 in which a joystfok counter reset 

35 processing is performed. A spedfk; operation will be 
described with referring to Rgure 26 which shows in 
detail transmission/reception data between the image 
processor 10 and the controller 40 at a time that the 
CPU 1 1 outputs command "255". 

40 n the control circuit 442 of the controller 40 receives 
data of command '255" constructed by 1 byte (8 bits), 
outputs a reset signal to reset the X counter 444X and 
the Y counter 444Y. and transmits the aforementioned 
TYPE L (1 byte). TYPE H (1 byte) and the status. 

45 An detailed operation for resetting the joystick 45 
will be described. 

In order to reset of the joystick 45 to determine an 
origin point thereof, there are three methods, i.e.. a 
method through an operation of the buttons, a method 

M through turning -on/off tfw power source, and a method 
by the irr«ge processor 10. 

(1 ) A reset operation by operating tfie buttons 

J5 With referring to a flowchart shown in Rgure 27. a 
reset operation of the counter 444 which stores data 
indicative of an inclined state of the joystick 45. First, in 
a step S432, the switch signal detection circuit 443 
detects whether or not the buttons 406L, 406R and 405 
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are simultaneously depressed. Then, if the three but- 
tons are not depressed, the detection of the switch sig- 
nals is performed continuously. Furthermore, if the three 
buttons are simultaneously depressed, the reset signal 
Is outputted. 5 

In response to the reset signal, in a step S434. the 
count values of the X counter 444X and the Y counter 
444Y are reset. Therefore, the origin point of the joystick 
is determined at every timing that the buttons 406L. 
406R and 405 are simultaneously depressed. w 

In this embodiment, at a time that the buttons 406L. 
406R and 405 are simultaneously depressed by the 
operator, the reset signal is generated by the switch sig- 
nal detection drcurt 443; however, the number of the 
buttons is not limited to three (3), and may be two (2) or is 
four (4). Furthermore, buttons simultaneously 
depressed are not limited to the atiove described but- 
tons, and may be arbitrary buttons. 

(2) A reset operation by turning -on/off the power source, so 

With referring to a flowchart shown in Figure 28. 
another reset operation of the counter 444 will be 
described. A reset signal is outputted from a power-on 
reset circuit 447 in response to a fact that a power 25 
source switch (not shown) of the image processor 1 0 is 
turned on by the operator when the controller 40 is con- 
nected to the image processor 10, or in response to a 
fact that the power source is supplied to the corrtroller 
40 by Inserting the connection jack of the controller 40 30 
into one of the controller connectors 181 - 184 of the 
Innage processor 1 0 when no controller 40 is connected 
to the Image processor 10. In response to such a reset 
signal, tn a step S442, the count values of the X counter 
444X and the Y counter 444 Y are reset. Therefore, the .35 
origin point of the joystick is determined at every timing 
that the power source is sipplted to the controller 40. 

(3) A reset operation by the image F>rocessor 10 

40 

The counter 444 is also reset by executing the 
steps S420 arrd S422 shown In the above described 
Figure 21 . Through such a reset operation, it is p>ossible 
to freely determine the origin point of the joystick 45 by 
the program in accordance with a processing status of 4S 
the image processor 10. 

According to ttie above described methods, it is 
possible to reset the X counter 444X and the Y counter 
444Y. If the reset signal is outputted at a time that the 
lever 474 is in its neutral position, that is, at a time that so 
the lever 474 is not operated by the operator, it is possi- 
ble to prevent enornous count values from being stored 
in the X counter 444X and the Y counter 444 Y. and 
therefore, it is possible to preverrt the errornous count 
values from being transmitted to the image processor ss 
10 

Next, one example that the monitor screen is 
changed with using the controller 40 will be described 
with referring to Figure 29. A left illustration in Figure 29 



shows the physically inclined amount of the lever 474 
with using the coordinates. More specifically, a circle 
illustrated at a center indicates the lever 474, and in this 
illustration, a state where the operator does not operate 
the lever 474, that is, a state where the lever 474 stands 
upright with respect to the housing. If the lever 474 is 
inclined toward a front side, the circle is moved in a 
+(positiye) direction In the Y axis, and if the lever 474 is 
inclined toward a rear side, the circle is moved in a - 
(negative) direction of the Y axis. Furthermore, if the 
lever 474 is inclined toward a right direction, the circle is 
moved in a ^(positive) direction of the X axis, and if the 
lever 474 is i reclined toward a left side, the circle is 
moved in a -(negative) direction of the X axis. 

A right illustration in Figure 29 shows a display 
screen of a game that an eneniy 34 is aimed by inclining 
the lever 474 toward front, rear, left and right so as to 
move an aiming device 35 toward upper, lower, left and 
right Clouds 31 , mountains 32 and buildings 33 consti- 
tute a background image which can be changed by 
scrolling and etc.. the enemy 34 is an object which can 
freely move within the screen. For example, when the 
enemy 34 is displayed in a right upper portion of the 
screen, if the operator inclines the lever 474 toward right 
and then front, the X counter 444X and the Y counter 
444 Y are both Incremented, and thus, the count values 
thereof become larger. The count values are transmit- 
ted to the image processor 10 which changes a display 
position of the aiming device 35 with utilizing the data of 
the count values. Therefore, the aiming device 35 
becomes to be super-positioned on the enemy 34. 
Then, at a timing the aiming device 35 Is just super- 
positioned on the enemy 34. if the tHJtton such as the 
button 404A is depressed, the switch data of the button 
is also transmitted to the image processor 10 as similar 
to the counter data. Accordingly, the image processor 
1 0 generates the image signal so as to display a missile 
(not shown) or the like which can attack the enemy 34 
on the screen. 

Next, one example of a case where the analog joy- 
stick is reset in a state where the lever 474 is deviated 
from the center, thiat is. the lever 474 is inclined will be 
described with referring to Figure 30. When the X coun- 
ter 444X and the Y counter 444Y are reset at the coor- 
dir^te position indicated by a solid circular line In a left 
illustration In Figure 30. if the operator releases his or 
her hand from the lever 474, the lever 474 returns to the 
center of the coordinate, i.e., a position indicated by a 
dotted circular line. A change of the image will be 
descrbed with utilizing a right illustration in Figure 30. 
First, when the X counter 444X and the Y counter 444Y 
are reset, as similar to the right illustration in Figure 29, 
the aiming device 35 is displayed at the solid circular 
line because the count values of the X counter 444X 
and the Y counter 444Y are both "0" equal to the initial 
values. Next, if the operator releases his or her hand 
from the lever 474. the lever 474 returns to the center 
position of the coordinate, and the X counter 444X 
within the controller 40 is incremented and the Y coun- 
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ter 444Y is decremented, and therefore, the count val- 
ues of the counters 444X and 444Y become larger and 
smaller, respectively. The count values are transmitted 
to the image processor 10 which changes the display 
position of the aiming device 35 with utilizing the data of 
the count values to the position of an aiming device 35 
indicated by a dotted line 

A discription will be made on that such a reset oper- 
ation is performed at what timing. For example, if the 
operator presumes the position that the enemy 34 
appears is the position of the aiming device 35 shown 
by the dotted line in the right illustration in Figure 30. the 
operator wishes to super-positions the aiming device 35 
at the position of the dotted line aiming device 35 at an 
instance that the enemy 34 appears. However, if the 
aiming device 35 is continuously kept on the dotted line 
aiming device 35. the operator who is a game player is 
bored, and there is a further possibility that if the enemy 
34 appears at a place not presumed, the operator can- 
not attack the enemy, and therefore, in order to super- 
position the aiming device 35 on the position of the dot- 
ted line aiming device 35 at an instance that the enemy 
34 appears, and to freely move the aiming device 35 to 
other places, the afcwve descritwd reset function is 
used. In describing an action of the operator more spe- 
cifically, the operator first inclines the lever 474 such that 
the aiming device 35 is displayed at a position symmet- 
rically con-esponding to the position presumed that the 
enemy 34 will appear (the position of the dotted line 
aiming device 36) with reference to the solid line aiming 
device 35. At that time, the physical coordinate position 
of the lever 474 becomes the solid circular line in the left 
illusti-ation in Figure 30. Then, the operator simultane- 
ously depresses the tiiree buttons of the buttons 406U 
406R and 405. In response to the depression, the X 
counter 444X and the Y counter 444Y are both reset, 
and the aiming device 35 is displayed at the position of 
the solid line aiming device 35. Then, the operator freely 
moves the aiming device 35. and waits for an appear- 
ance of the enemy 34. In the enemy 34 appears at the 
position of the dotted line aiming device 35. the operator 
releases the hand from the lever 474. Therefore, the 
lever 474 returns to the physical coordinate position 
shown by the dotted circular line in the left illustration in 
Figure 30. Resuttingly, the aiming device 35 becomes to 
be displayed at the dotted line aiming device 35. When 
the operator surely super-positions the aiming device 
35 on the enemy 34, and depresses the swHch such as 
the button 404A. a missile (not shown) or the like which 
attacks the enemy 34 is displayed on the screen. 

Furtherntore. if the reset operation is performed in 
the above described manner, it is possible to largely 
move the lever 474 toward a right lower direction, and 
therefore, the above described reset operation is also 
effective at a time that the operator wishes to largely 
move the lever 474 toward a right lower direction. 

Next, a method that becomes a feature of the 
present invention and that the data of the analog joy- 
stick 45 is con-ected will be described. Reasons why the 



data of the analog joystick is to be corrected are 
because the deviation of the data in the neutral position 
of the lever 474 occurs, and because it is necessary to 
change the inclinable range of the lever 474. 
s In order to correct the data from tiie analog joystick 

45. a timer-interrupt routine shown in Figure 31 is exe- 
cuted. The timer-intemjpt routine is executed at every 
constant time period such as 1/30 seconds. 

In a first step Si shown in Figure 31. the X count 
10 value and the Y count value, i.e. the coordinates data 
Xa and Ya indicative of an actually inclined direction and 
an actijally inclined amount of the lever 474 are read 
from ttie X counter 444X and the Y coumer 444Y The 
data Xa and Ya are stored in a memory (not shown) 
IS included in the corrtrol circuit 442. In a succeeding step 
32. a center correction is executed. A term "center cor- 
rection" means a con-ection operation that the devia- 
tions of the data Xa and Ya from "0" at the neutral 
position of the lever 474 of the analog joystick 45 are 
20 corrected. More specifically, rt the operation of ttie lever 
474 is released by the operator, the lever 474 returns to 
its neutral position, and this time, the data Xa and Ya 
become to have "0". However, due to a friction exists in 
an internal mechanism of the analog joystick 45. there is 
25 an occasion that the data Xa and Ya of the X counter 
444X and Y counter 444Y do not return to "0" at the 
neutral position of the lever 474. As descrtoed later in 
detail, as the method for the cerrter correction, there are 
three methods shown in Figure 32, Figure 34 and Fig- 
30 ure 36. 

If the center correction in the step S2 is completed, 
in a next step S3, it is determined wt^ether or not a 
periphery correction mode set at the time is "circle 
mode". In the above described embodiment, the guide 

35 ring 486 of the analog joystick 45 has the octagonal 
outer edge 491. and therefore, the lever 474 can be 
Inclined within such an octagonal range due to the outer 
edge 491 of the guide ring 486. However, according to 
the game content, it is required to regard that the lever 

40 is inclined within a circular or rectangular range not the 
octagonal range. A case where the sutsstantially indina- 
t>le range of the lever 474 is a circle as shown in Figure 
38 is called as "circle mode", arxS a case where the sub- 
stantially inclinable range of the lever is a square is 

45 called as "square mode". In a case of the former, 
although the lever 474 is achjally inclined within the 
octagonal range due to a restriction by the octagonal 
outer edge 491 , in a step S4, a movement of the lever 
474 is corrected into a circle range shown in Figure 38. 

50 In a case of the latter, in a step S5, the movement of the 
lever 474 is corrected into a square range shown in Rg- 
ure 40. "Circle mode" is preferatrfy applied to a game 
that it is desiratHe that ttie joystick data is not changed 
according to tiie inclined direction of the lever 474. a 

S5 game that the movable character is moved in all the 
directions on the monitor screen in response to the 
direction and amount that the lever is inclined, for exam- 
ple. "Square mode" is preferably applied to a game that 
tile lever 474 is inclined toward left or right at a state 
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where the lever 474 is inclined toward front or rear at its 
maximum inclination position, such as the aforemen- 
tioned racing game 

With referring to Figure 32 and Figure 33. a first 
center correction method will be described. A method s 
shown in Figure 32 is a method that when the data Xa 
and Ya of the X counter 444X and the Y counter 444Y 
respectively exist within a predetermined range defined 
by oblique lines in Figure 32. data outputted from the 
analog joystick 45 (hereinafter called as "joystick data") io 
X and Y are regarded as "0". respectively. Specifically, if 
the counter data Xa exists in a range from "+16" to 
1 6". the joystick data X Is outputted as "0". Similarly, if 
the counter data Ya exists in a range from "+16" to "-16". 
the joystick data Y of "0" is outputted. In addition, these is 
specific numeral values "16" and "-16" are values deter- 
mined through a laboratory work by the inventors et al.; 
however, it is needless to say that other arbitrary 
numeral values may be set. That is, in the laboratory 
work by the inventors et al.. the deviation of the data at so 
the neutral position of the lever 474 is approximately 
within the range from "16" to "-16". and therefore, the 
above described numeral values are utilized; however, if 
it is considered that other numeral values are prefera- 
ble, the other numeral values may be used. 2S 

In a first step 81 1 shown In Figure 33, it is deter- 
mined whether or not the counter data Ya is larger than 
"16" (Ya>16). If -YES" is detemiined in the step 811, 
that is. if the counter data Ya is larger than "16". in a next 
step 312, a value obtained by subtracting "16" from the 30 
counter data Ya (Ya - 16) is set as the joystick data Y. 

If "NO" Is determined in the st^ Si 1 . in a step Si 3, 
it is determined whether or not the counter data Ya is 
smaller than "-16". If "YES" is determined in the step 
813, that is. if the counter data Ya is smaller tinan "-1 6". 35 
In a next step 814. as the joystick data Y, a value 
obtained by adding "16" to the counter data Ya (Ya + 16) 
is set. 

If "NO " is determined in the step SI 3, that is, if it is 
determined that the counter data Ya is in the range from 40 
"16" to "-16". in a step Si 5. as the joystick data Y. "0" is 
outputted (Y=0). 

After the step S 12. Si 4 or S 15. in a step S16, it is 
determined whether or not the counter data Xa is larger 
than "16" (Xa>16). If "YES" is determined in the step 45 
SI 6. that is, if the counter data Xa is larger than "16", in 
a next step Si 7. a value obtained by subtracting "16" 
from the counter data Xa (Xa - 16) is set as the joystick 
data X. 

If "NO" is determined in the step Si 6, in a step S1d, so 
it is determined whether or not the counter data Xa is 
smaller than "-16". If "YES" is determined in the step 
818, that is, if the counter data Xa is smaller than "-16", 
in a next step Si 9, as the joystick data X. a value 
obtained by adding "16" to the counter data Xa (Xa + ss 
1 6) is set. 

If "NO" is determined in the step 818, that is. if it is 
determined that the counter data Xa is In the range from 
"16" to "-16", in a step S20, as the joystick data X, "0" is 



outputted (X=0). Then, the process returns to Figure 31 . 

According to the first method, the joystick data Xa 
and Ya both become "0" at the neutral position of the 
lever 474. and therefore, the data deviation at the neu- 
tral position can be solved. However, the vicinity of the X_ 
axis and the Y axis, that is, a range of oblique lines in 
Figure 32 becomes a dead area wherein in spite of the 
movement of the lever 474, the joystick data of "0" is 
outputted, and therefore, a so called "play" occurs. 
Therefore, the first method is preferably applied to a 
game in which" play" of the analog joystick can be 
allowed. 

In a second mettiod for the center correction shown 
in Figure 34 arxi Figure 35, the data is shifted in a man- 
ner that a circular portion shown in Figure 34 is si4}er- 
positioned to a center (0, 0). fwlore specifically, the coun- 
ter data within a range other than a range shown by 
oblique lines in Figure 34 is shifted toward the center by 
I6V2. In this method, as is different from the first 
method, no "play" occurs; however, it is necessary to 
perform calculations of trigonometric functions and 
roots. More specifically, in a step S21 shown in Figure 
35. an Inclined amount Da of the lever 474 is calculated 
according to the following equation (1 ). 

Da= Vxa^Ya^ (1) 

Then, in a next step S22. it is determined whether 
or not the inclined amount Da is equal to or larger than 
a predetermined value (16>te). That is. in the step S22, 
it is determined whether or not the inclined amourrt Da 
of the lever 474 is within the range of the cirde shown in 
Figure 34. If "NO" is determined in the step S22, in a 
step 823, joystick data of "0" are outputted. that is, X = 
0, Y = 0 and D = 0 are set 

However, if "YES" is determined in the step S22. 
the joystick data is calculated according to the following 
equations (2). 

D = Da-l6Vl2 (2) 
e -Xan '^ (Ya/Xa) 
X s D ■ cose 
Y = D • sine 

Thus, according to the second method, a straight 
motion shown by A and B in Figure 34 is converted into 
a curved motion shown by A' and B'. 

In a third center correction method, the counter 
data are converted in a manner that a square range 
shown in Rgure 36. that is. a range that the lever 474 
can rest becomes to be super-positioned on a center 
(0,0). In tiie third method, no "play" occurs and it is 
unnecessary to perform complex calculations. 

In a first step S31 in Figure 37, it is determined 
whether or not the counter data Xa is larger than a pre- 
determined value ("16", for example). If "YES" is deter- 
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mined in the step S 31 . in a next step S32. intermediate 
values Yal and Xal are calculated according to the fol- 
lowing equations (3). 

Yal = Ya(16/Xa) (3) s 

Xal = 16 

Furthermore, if "NO" is determined in the step S31 , 
in a step S33, it is determined whether or not the coun- io 
ter data Xa is smaller that a predetermined value ("-16". 
for example). If "YES" is determined in the st^ S33. in 
a next step S34. intermediate values Ya1 and Xal are 
calculated according to the following equations (4). 

15 

V^i = Ya(16/-Xa) (4) 
Xal -16 

In addition, if "NO" is determined in each of the so 
steps S31 and S33, the counter data themselves are 
outputted as the intermediate values. 

In a succeeding step S36. it is determined whether 
or not the intermediate value Yal is larger than a prede- 
termined value ("16". for example). If "YES" is deter- ss 
mined in the step S 36. in a next step S37. intermediate 
values Ya2 and Xa2 are calculated according to the fol- 
lowing equations (5). 

Xa2 = Xa1(16A&1) (5) so 

Ya2 = 16 

Furthermore, if "NO" is determined in the step S36. 
in a step S38. it is determined whether or not the inter- 35 
mediate value Yal is smaller that a predetermined value 
("-16", for example). If "YES" is determined in the step 
S38. in a next step S39, intermediate values Ya2 and 
Xa2 are calculated according to the following equations 

(6). 40 

Xa2 = Xa1(16/-Ya1) (6) 
Ya2 = -16 

45 

In addition, if "NO" is determined in each of the 
steps S36 and S38, the intermediate values Vkl and 
Xal thenrtselves are outputted as the intermediate val- 
ues Ya2 and Xa2. 

Thereafter, a step S41 is executed to determine so 
whether or not four conditions can be simuftaneously 
satisfied. A first condition is that the counter data Xa is 
equal to or larger than "-16" (Xa^-16). A second condi- 
tion is that the counter data Xa is equal to or smaller 
than "16" (Xasi6). A third condition is that the counter ss 
data Ya is equal to or larger than "-16" (Ya^-16), and a 
fourth condition is that the counter data Ya is equal to or 
smaller than "16" (\&si6). If all the four conditions are 
satisfied, in the step S41 . *YES" is determined. In such 



a case, as the joystick data Y and X. "0" are outputted, 
respectively (Y=:0, X=0). If "NO" is determined in the 
Step S41, the joystick data Y and X are calculated 
according to the following equations (7). 

Y = Ya - (7) 
X = Xa - Xa2 

After the center correction is thus performed 
according to any one of the three methods, steps after 
the step S3 in Figure 31 are executed. 

With referring to Figure 38 arxJ Figure 39. a step 34 
in Figure 31, i.e.. "cirde mode" will be described. In the 
"circle mode", the physically inclinable range of the lever 
474 is corrected to a circular sfiape. However, it is to be 
noted that data used in such the periphery correction 
are tfie data sutjjected to the center correction in 
advance, that is, the joystick data. In a method shown in 
Figure 38, a range equal to a difference between the 
octagonal shape and the circutar shape, that is, a por- 
tion indicated by oblique lines in Figure 38 becomes 
"play" of the lever 474. 

More specifically, in a first step 851 in Rgure 39, as 
similar to the step S21 and the equation (1). an inclined 
amount D is calculated on the basis of the joystick data 
X and Y. Next, in a step 852. it is determined whether or 
not the inclined amount D is larger than its maximum 
value Dmax (D>Dmax). The maximum value Dmax of 
the inclined amount D is an inherent value for the anabg 
joystick 45. and stored in advance in a memory (not 
shown). Therefore, in the step 852. the inclined amount 
D and the maximum value Dmax are compared with 
each other. If "NO" is determined in the step S52. it 
means that the lever 474 is not inclined up to a position 
that the lever 474 is brougfit into contact with the guide 
ring 486 (Figure 15). and in such a case, the joystick 
data which have been subjected to the center correction 
themselves are outputted. 

In contrast, if the lever 474 is inclined up to the posi- 
tion that the lever 474 is brought into contact with the 
guide ring 486, that is, if "YES" is determined in the step 
S52. joystick data X' and Y' are calculated according to 
the following equations (8). 

X- = X(Dmax/D) (8) 

Y' « Y(Dn^axA3) 

Thus, the physically inclinable range being the 
octagonal shape can be converted or corrected into the 
substantially indinatile range being the circular shape. 

With referring to Figure 40 and Figure 41 , "square 
mode" in a step 85 in Rgure 31 will be described. In the 
"square mode", the physically inclinable range of the 
lever 474 is corrected to a square shape shown in Rg- 
ure 40. In a method shown in Figure 40, a range equal 
to a difference between the octagonal shape and the 
square shape, that is. a portion indicated by oblique 
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lines in Figure 40 becomes "play" of the lever 474. 

In a firsi step S61 in Figure 41, it is determined 
whether or not the joystick data X is larger than its max- 
imum value Xmax. As similar to a positive maximum 
value of the Y axis (described later), the positive maxi- 5 
mum value Xmax of the X axis is an inherent value for 
the analog joystick 45, and stored in advance in a mem- 
ory (not shown). Therefore, in the step S61, the joystrck 
data X and the maximum value Xmax are compared 
with each other If "YES" Is determined in the step S61 . io 
in a step S 62, the positive maximum value Xmax is out- 
putted as the joystick data X. 

If "NO" is determined in the step S61 , in a step S63, 
it is further determined whether or not the joystick data 
X is smaller than its negative maximum value -Xmax. is 
The negative maximum value -Xmax of the X axis is 
also an inherent value for the analog joystick 45, and 
stored in advance in a memory (not shown). Therefore, 
in the step S63, the joystick data X arKl the negative 
maximum value -Xmax are compared with eacfi other. If so 
"YES" is determined in the step 863, in a step S 62. the 
negative maximum value -Xmax is outputted as the joy- 
stick data X. 

As to the Y axis, a similar processing is pjerfbrmed. 
More specifically, in a step S65. it is determined wtiether 25 
or not the joystick data Y is larger than Its maximum 
value Ymax. The positive maximum value Ymax of the 

Y axis is also an inherent value for the analog joystick 
45, and stored in advance in a memory (not shown). 
Therefore, in the step 865, the joystick data Y and the 3o 
positive maximum value Ymax are compared wrtti each 
other. If "YES" is determined in the step S65. in a step S 

66. the positive maximum value Ymax is outputted as 
the joystick data Y 

If "NO" is determined in the step 865, in a step 867, 35 
it is further determined whether or not the joystick data 

Y is smaller than Its negative maximum value -Ymax. 
The negative maximum value -Ymax of the Y axis is 
also an inherent value for the analog joystick 45, and 
stored in advance in a memory (not shown). Therefore. 40 
In the step S67. the joystick data Y and the negative 
maximum value -Ymax are compared with each other. If 
"YES" is determined in thie step 867. In a step S 68. the 
negative maximum value -Ymax Is outputted as the joy- 
stick data Y. 45 

Thus, in the above described embodiment, by set- 
ting the dead area in a portion (central portion and/or 
peripheral portion) of the indinatsle range of the lever 
474, not only the data deviation at the neutral position of 
the lever 474 can be solved but also it is possit)le to arbi- so 
trarlly set the substantially inclinable range of the lever 
474 spite the shape of the guide ring 486. Therefore, it 
is possible to set a shape of the substantially inclinable 
range of the lever 474 being preferably applied to a spe- 
cific game. ss 

Although the present invention has been described 
and illustrated In detail, it is dearly understood that the 
same is by way of illustration and example only and is 
not to be taken by way of llnrtitation. the spirit and scope 
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of the present Invention being limited only by the terms 
of the appended claims. 

Claims 

1 . An image processing system which comprises an 
image processor (10) which generates image data 
of an Image to be displayed on a monitor, and an 
analog joystick (45). comprising: 

a lever (474) which is inclined within an indlna- 
ble range when said lever is operated by an 
operator and rests at a predetermined state if 
said lever is not operated by the operator; 
a joystick data outputting means (444X, 444 Y, 
442) which outputs joystick data indicative of 
an Inclined position of said lever; and 
an image data outputting means (11, 16) which 
outputs Image data on the basis of said joystick 
data, wherein 

said joystick data outputting means includes a 
first correction means (82, 84. 85) wNch cor- 
rects said joystick data in a specific area set in 
a portion of said inclinable range. 

2. An image processing system according to claim 1 , 
wherein said joystick data outputting means 
includes an inclined amount data outputting means 
(444X.444Y) which outputs inclined amount data 
according to an inclined amount of said lever, and a 
first determination means which determines on the 
basis of said indined amount data whether or not 
said lever exists in said specific area, and 

said first correction means corrects said joy- 
stick data on the basis of said inclined amount data 
when said first determination means determines 
that said lever exists in said specific area. 

3. An image processing system according to claim 2, 
wherein said specific area includes a central area 
set in a central portion of said indinaWe range . and 
said first determination means includes a central 
area determination means (811. 813, 816. 818; 
S22; 341) which determines whether or not said 
lever exists in said central area, and 

said first correction means indudes a center 
correction means (815, 820; 823; S42) which cor- 
rects said joystick data in said central area. 

4. An image processing system according to claim 3, 
wherein said joystick data outputting means 
includes a second determination means (S1 1 , 81 3, 
SI 6. SI 8; 822; 841) which determines whether or 
not said lever exists in other areas other than said, 
specific area, and a secorxj correction means (812. 
SI 4, Si 7, SI 9; 824; S43) which corrects said joy- 
stick data when said second determination means 
determines that said lever exists in said other 
areas. 



EP 0 785 499 A1 



15 



29 



EP 0 785 499 A1 



30 



5. An image processing system according to any one 
of daim 1 to daim 4. wherein said specific area 
includes a peripheral area set in a peripheral por- 
tion of said indinable range, and said first determi- 
nation means indudes a peripheral area 5 
determination means (S52; S61. S63, S65. S67) 
which determines whether or not said lever exists in 
said peripheral area, and 

said first correction means includes a 
periphery correction means (S53; S62, S64. S66. 10 
S68) which corrects said joystick data in said 
peripheral area. 

6. An image processing system according to claim 5. 
wherein said first determination means includes a is 
maximum value determination means which deter- 
mines whether or not said inclined amount of said 
lever is a maximum value, and said periphery cor- 
rection means corrects said joystick data on the 
basis of said maximum value. 20 

7- An image processing system according to claim 5. 
wherein said first determination means includes a 
maximum value determination means which deter- 
mines whether or not coordinate data according to 2s 
an indined position of said lever is a maximum 
value, and said periphery correction means cor- 
rects said joystick data on the basis of said maxi- 
mum value of said coordinate data. 

30 

8. An image processing system which comprises an 
image processor (10) which generates Inrage data 
of an image to be displayed on a monitor, and an 
analog joystick (45), conprising: 

35 

a lever (474) which is Inclined within an inclina- 
ble range when said lever is operated by an 
operator and rests at a predetermined state if 
said lever is not operated by the operator; 
a guide ring (486) which is provided around 40 
said lever arxl restricts a physically indinatile 
range having a predetermined shape at a time 
that said le/er is brougfn into contact with said 
guide ring; 

a coordinate data outputting means (444X. 45 
444 Y, 442) which outputs coordinate data 
according to an inclined position of said lever; 
a joystick data outputting means (442, S5, S53; 
S62, S64, S66, S68) which outputs joystick 
data which is changed within a substantially so 
inclinable range having a shape different from a 
shape of said physically indinable range 
through con-ection of said coordinate data; and 
an image data outputting means (11. 16) which 
outputs said Image data on the basis of said 55 
joystick data. 



Amended claims under Art. 19.1 PCT 

1 . (Amended) An image processing system which 
comprises an image processor (10) which gener- 
ates image data of an image to be displayed on a 
monitor, and an analog joystick (45), comprising: 

a lever (474) which is inclined witNn an inclina- 
ble range when said lever is operated by an 
operator and rests at a predetermined state 
indicative of a center if said lever is not oper- 
ated by the operator; 

an indined amount [a joystick] data outputting 
means (444X. 444Y. 442) which outputs 
indined amount Qoystick] data according to 
(indicative of] an inglipe^i amourit [position] of 
said lever; arxi 

[an image data outputting means (11, 16) 
which outputs image data on the basis of said 
joystick data, wherein 

said joystick data outputting means indudes a 
first correction means (S2, S4, S5) which cor- 
rects said joystick data in a specific area set in 
a portion of said inclinable range] 
a first detemiination means fSl1.S12.S16. 
S17:S22:S41> which determines on the basis 
of said indined amount data whether or not 
said lever exists within a dead area including 
the center; 

a first correction means fS12.Sl8:S23:S42) 
which forcitalv corrects said indined amount 
data to center dat^ Indicative of sai^ center 
when said first determinati on means deter- 
mines that said lever exists within said dead 
area: 

a second correction means fSl4.Sl5.Sl9. 
S20:S24:S431 which corrects said inclined 
amount datq qn the basis of an inclined amount 
eoual to a distance from said center to said 
dead area when said first determination means 
determines that said lever exists outside said 
dead area: and 

an image data outputting means f1 1.1 6. 20) 
which outputs image data on the basis of 
indined amount data which is corrected bv said 
first con-ection means when said lever exists 
within said dead area, or on the bas«g of 
indined amount data which is corrected bv said 
second con-ection means when said lever 
exists outside said dead area . 

2. (Deleted) 

3. (Deleted) 

4. (Deleted) 

5. (Deleted) 
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6. (Deleted) 

7. (Deleted) 

8. (Deleted) s 

9. (Added) An image processing system according 
to claim 1 , wherein said second correction means 
includes a calculation means which corrects said 
inclined anx)unt data on the basts of a predeter- w 
mined calculation equation. 

10. (Added) An image processing system accord- 
ing to claim 9, wherein said inclined amount data 
outputting means includes a first amount data out- is 
putting means which outputs X direction inclined 
amount indicative of an inclination of said lever in 

an X direction, and a second amount data output- 
ting means which outputs Y direction inclined 
amount indicative of an inclination of said lever in so 
an Y direction. 

1 1 . (Added) An image processing system accord- 
ing to claim 10, wherein said calculation means 
includes a subtraction means which subtracts pre- 25 
determined values from said X direction inclined 
amourrt and said Y direction inclined amount, 
respectively, when said lever exists outside said 
dead area. 

30 

12. (Added) An image processing system which 
comprises an image processor (10) which gener- 
ates image data of an image to be displayed on a 
nr»onitor. and an analog joystick (45). comprising: 

35 

a lever (474) which is inclined within an inclina- 
ble range when said lever is operated by an 
operator and rests at a predetermined state 
indicative of a cerrter if said lever is not oper- 
ated by the operator; 40 
an inclined amount data outputting means 
(444X. 444Y. 442) which outputs inclined 
anrKXjnt data according to an inclined amount 
of said lever; and 

a first determination means (Si 1, Si 2. Si 6, 4S 
S17;S22;S41) which determines on the basis 
of said inclined anK>unt data whether or not 
said lever exists within a dead area including 
the center; 

a first correction means (S12,S18;S23;S42) so 
which forcibly corrects said inclined amourrt 
data to cerrter data indicative of said center 
when said first determination means deter- 
mines that said lever exists within said dead 
area; 55 
a second correction means (814,515.819, 
S20;S24;S43) which corrects said inclined 
anx)unt data in accordance with a predeter- 
mined equation; and 



an image data outputting means (11,16.20) 
which outputs image data on the basis of 
inclined amount data which is corrected by said 
first correction means when said lever exists 
within said dead area, or on the basis of 
inclined amount data which is corrected by said 
second correction means when said lever 
exists outside said dead area. 

13. (Added) An Image processing system accord- ""^ 
ing to claim 12, wherein said inclined amount data 
outputting means includes a first amount data out- 
putting means which outputs X direction inclined 
amount indicative of an inclination of said lever in 

an X direction, and a second amount data output- 
ting means which outputs Y direction Inclined 
amount indicative of an inclination of said lever tn 
an Y direction. 

14. (Added) An image processing system accord- 
ing to claim 13, wherein said calculation means 
includes a subtraction means which subtracts pre- 
determined values from said X direction inclined 
amount and said Y direction inclined amount, 
respectively, when said lever exists outside said 
dead area. 

15. (Added) An image processing system which 
comprises an image processor (10) which gener- 
ates image data of an image to be displayed on a 
monitor, and an analog joystick (45), comprising: 

a le^er (474) which is inclined within an inclina- 
ble range when said lever is operated by an 
operator arvj rests at a predetermined state 
indicative of a center if said lever is not oper- 
ated by the operator; 

a guide a guide portion (486) which is formed 
arourxj sakj tever and restricts a physically 
inclinable range having a predetermined shape 
when said lever is brought into contact with an 
inner periphery of said guide portion; 
an inclined amount data outputting means 
(444X, 444Y. 442) which outputs inclined 
amount data according to an inclined amount 
of saki lever; and 

a first determination means (Si 1.812,816. 
S17;822;S41) which determines on the t>asis 
of said inclined an>ount data whether or not 
said tever exists within a first dead area includ- 
ing the center; 

a second determination means (Si 1. 813.81 6, 
S18;S22;S41) which determines on the basis 
of said inclined anr»ount data whether or not 
sakj lever exists within a second dead area 
which is in the vicinity of a maximum area of 
said physically inclinable range and has a pre- 
determined shape; 

a third correction means (814.81 5.81 9. 
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S20;S24;S43) \which corrects said inclined 
amount data outputted by said inclined data 
outputting means when said first determination 
means determines that said lever exists out- 
side said first dead area and said second deter- 5 
mi nation means determines that said lever 
exists outside said second dead area; 
a fourth correction means (S53;S62.S64, 
S66.S68) which forcibly conects said indined 
anx»unt data to predetermined indined amount 10 
data when said second determination means 
determines that said lever exists within said 
second dead area; arxJ 

an image data outputting means (11,16,20) 
which outputs image data on the basis of is 
inclined amount data which is corrected by said 
third correction means when said lever exists 
outside both said first dead area and said sec- 
ond dead area, or on the basis of indined 
annount data which is corrected by said fourth 20 
correction means when said lever exists out- 
side said first dead area and within said secorKl 
dead area. 

16. (Added) An image processing system accord- 2S 
ing to claim 1 5. wherein said secorxl dead area is 
formed by an outer line defined by a shape of said 
inner periphery of said guide portion and an inner 
line having an arbitrary shape different from said 
shape of said inner periphery. 30 

1 7. (Added) An image processing system accord- 
ing to claim 15. wherein said shape of said inner 
periphery of said guide portion is a polygonal shape 
having corners the numt)er of which is larger than 35 
the number of corners of a pentagonal shape, and 
said shape of said inner line of said second dead 
area is a circular shape insaibed to said polygonal 
shape. 

40 

18. (Added) An image processing system accord- 
ing to claim 15, wherein said shape of said inner 
periphery of said guide portion is a polygonal shape 
having corners the number of which is larger than 
the number of comers of a pentagonal shape, and 4s 
said shape of said inner line of said secorvJ dead 
area is a further polygonal shape having corners 
which ar brought into contact with predetermined 
corners of said polygonal shape. 

50 

19. (Added) An image processing system accord- 
ing to claim 18, wherein said shape of said inner 
periphery of said guide portion is an octagonal 
shape, and said further polygonal shape is a rec- 
tangular shape having four corners which are 55 
brought into contact with every second corners of 
said octagonal shape. 

20. (Added) An image processing system which 



comprises an image processor (10) which gener- 
ates image data of an image to be displayed on a 
monitor, and an analog joystick (45). comprising: 

a lever (474) which is inclined within an inclina- 
ble range when said lever is operated by an 
operator and rests at a predetermined state 
indicative of a center if said lever is not oper- 
ated by the operator; 

a guide a guide portion (486) which is formed 
around said lever and restricts a physically 
indinat>le range having a predetermined shape 
when said lever is brought irtto corrtact with an 
inner periphery of said guide portion; 
an inclined annount data outputting means 
(444X, 444Y. 442) which outputs inclined 
amount data according to an inclined amount 
of said lever; and 

a first determination means (Si 1. Si 2, Si 6. 
S17;S22:S41) which determines on the basis 
of said indined amount data whether or not 
said lever exists within a first dead area includ- 
ing the center; 

a first correction means (S12,S18:S23;S42) 
which forcit)ly corrects said indined anxjunt 
data to center data indicative of said center 
when said first determination means deter- 
mines that said lever exists within said dead 
area; 

a second determination means (S11,S13,S16. 
S18;S22;S41) which determines on the basis 
of said indined anrount data whether or not 
said lever exists within a second dead area 
which is in the vicinity of a maximum area of 
said physically inclinable range arxl has a pre- 
determined shape; 

a second correction means (Si 4, SI 5. S 19. 
S20;S24;S43) which con-ects said inclined 
amount data outputted by said indined data 
outputting means when said first determination 
means determines that said lever exists out- 
side said first dead area and said second deter- 
mination means determines that said lever 
exists outside said second dead area; 
a thi rd correction means (S53 : 862, S64. 
S66.S68) which forcibly corrects said inclined 
amourrt data to predetermined inclined amount 
data when said second determination means 
determines that said lever exists within said 
second dead area; and 

an image data outputting means (11.16.20) 
which outputs image data on the basis of 
indined amount data which is corrected by said 
first con-ection means when said lever exists 
wfithin said first dead area, or on the basis of 
indined amount data which is corrected by said 
second correction means when said lever 
exists outside both said first dead area and 
said second dead area, or on the basis of 
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inclined amount data which is corrected by said 
third correction means when said lever exists 
outside said first dead area and within said sec- 
ond dead area. 

5 

21. (Added) An image processing system accord- 
ing to claim 1,9. 10 or 1 1 . further comprising: 

a guide a guide portion (486) which is formed 
around said lever and restricts a physically io 
inclinable range having a predetermined shape 
when said lever is brought into contact with an 
inner periphery of said guide portion; 
a second determination means (S11.S13,S16. 
S18;S22;S41) which determines on the basis is 
of said inclined amount data whether or not 
said lever exists within a further dead area 
which is in the vicinity of a maximum area of 
said physically inclinabie range and has a pre- 
determined shape; and so 
a third correction means {S53;S62.S64. 
S66.S68) which forcibly corrects said inclined 
amount data to predetermined inclined amount 
data when said second determination means 
determines ttiat said lever exists within said fur- 25 
ther dead area, wherein 
said image data outputting means outputs the 
image data on the basis of inclined amount 
data which is corrected by said second correc- 
tion means when said lever exists outside both 30 
said first dead area and said further dead area, 
or on the basis of inclined amount data which is 
corrected by said third correction means when 
said lever exists outside said first dead area 
and within said further dead area. 3s 

22. (Added) An image processing system accord- 
ing to claim 21, wherein said second dead area is 
formed by an outer line defined by a shape of said 
inner periphery of said guide portion and an inner 40 
line having an arbitrary shape different from said 
shape of said inner periphery. 

23. (Added) An image processing system accord- 
ing to claim 21. wherein said shape of said inner 45 
periphery of said guide portion is a polygonal shape 
having corners the number of which is larger than 

the number of comers of a pentagonal shape, and 
said shape of said inner line of said second dead 
area is a circular shape inscribed to said polygonal so 
shape. 

24. (Added) An image processing system accord- 
ing to claim 21. wherein said shape of said inner 
periphery of said guide porton is a polygonal shape ss 
having corners the nunriDer of which is larger than 

the number of comers of a pentagonal shape, and 
said shape of said inner line of said second dead 
area is a further polygonal shape having corners 



which ar brought into contact with predetermined 
corners of said polygonal shape. 

25. (Added) An image processing system accord- 
ing to daim 24, wherein said shape of said inner 
periphery of said guide portion is an octagonal 
shape, and said further polygonal shape is a rec- 
tangular shape having four corners which are 
brought into contact with every second corners of 
said octagonal shape. 
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FIG. 5 
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